We present a theoretical study of ghost imaging by using blackbody radiation source. A Gaussian thin lens equation for the ghost imaging, which depends on both paths, is derived. The dependences of the visibility and quality of the image on the transverse size and temperature of the blackbody are studied. The main differences between the ghost imaging by using the blackbody radiation and by using the entangled photon pairs are image-forming equation, and the visibility and quality of the image.
temperature and the surface size of the blackbody. The difference between the imaging with the entangled photon pairs and the imaging with blackbody radiation is also discussed.
FIG.1 The scheme for ghost interference with blackbody radiation
The scheme for the ghost imaging with blackbody radiation is shown in Fig.1 . The blackbody radiation first propagates through a beam split, then propagates through path one and two to detector one and two (D1 and D2). In path one (from the blackbody to D1), between the beam split and D1, there is an object (a double-slit aperture) with its transmision function ( ) v H . In path two (from the blackbody to D2), there is a lens with focal length f between the beam split and detector two, and the distances from the blackbody to the lens and the lens to D2 are 2 1 and l l , respectively. The scheme is the same as in [1] except that the lens in parth two in order to emphasize the object and the image are in different paths. (The lens in path one will be discussed at the end.) The coincident counting rate is proportional to the fourth order correlation function,
According the second order and fourth order optical coherence theory, the fourth order correlation function between the two detectors obeys the following integral formula for the blackbody radiation [17] , (   ,  ,  ,  ,   ,   2  2  1  2  1   4  3  2  1  4  3  2  1  2  3  2  2  2  2  1  4  1  1  1  1   1  2  2  1  2  1   ) 
,u x h are the response functions of the two paths through which the blackbody radiation passes, and
is the second order correlation function at the same space point (the intensity at the i-th detector ), and depend only on the i-th path.
is the second order cross correlation function at two different points, which is related to both detectors and depends on both paths. Both for the blackbody radiation [17] .
For the blackbody radiation the second order correlation function takes the following form [17] :
where T is the blackbody's temperature, and B k is the Boltzmann's constant. For simplicity, we consider the source in one-dimension. The numerical calculation shows that
with a temperature dependent width [17] . Therefore, we can approximately write the second order correlation function as
where g σ is the correlation length and is temperature dependent. As the temperature goes to ,u x h [18] , we obtain ( ) 
is a constant, and it is easy to show that 
Eq. 
This is a perfect image of the object with an amplification of 2 a , which is obtained under Eq. (9) is not satisfied, the image needs to be obtained numerically. In Fig.2 , we plot the evolution from the ghost image into an interference pattern of a double slits with slit width a , and distance of the two slits d, when we vary 2 l from satisfying to not satisfying Eq.
. The  transmission  function  of  the  double  slits  is   2  2  2  2  and  2  2  2  2  for Fig.3 and Fig. 4, respectively. From Fig.3 , we can find that when the source's transverse size I σ increases, the quality of the image increases, while the visibility decreases. From Fig.4 , we can find that when the source's transverse coherence width g σ decreases, quality of the image increases, while the visibility decreases. 
Small Q value corresponds to high image quality. The dependences of the visibility and quality of the image of the double slit aperture on the transverse coherence width are shown in Fig.5 and Fig.6 , respectively. High quality is companied by poor visibility, and good visibility companied by low quality. In order to observe the classical ghost image with blackbody radiation, the selection of suitable transverse size and transverse coherence width is essential. visibility goes to zero. The nature of the ghost imaging is due to the entanglement in the entangled photon pair and is due to the Hanbury Brown-Twiss Effect (low coherence with fluctuations but not completely no coherence) in the blackbody radiation.
